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iff las&isBS £ m l x mi <d mmm & b& -t & x@ t , 



ffiIE4#¥ 11-3065637 



4$^ 10 — 373222 



>f- vwfct. m%n(D¥- hmmj: y *>^*;bS:#ffl©*g©sfcv*t&iH&2© 
mnmT*te2>m2<D¥- hmmntfmmtztit-f- hti&^tsiii:, 
«&ib* i v>>f- h tits s-st, m^mn^wmm^mu^ 

[»##5] 4MMMte«UTte*tt&^j*'*SX5g*:* 

h«ffii:> Ml <D>f- hmM& U fe^*^*#ft©*I©^f«IB£l2© 
#«IST^S^2©^- h*ifc^J«t4Iifc, 

#^Sfc^inl-emi ©»X^il, 

1-^>^2©^inx@i:. 

iffiay- h«M©^X@tc^3V>T. IfjfB^ 1 (Dtf- hm©fl!lffitftdlBittl* 
flli:fc"**a«& 3 £jgn_t 6 o gJ£AT(ci*-£ r i: ZftWit **¥*tt««©fe38:# 

[«^^6] »#3S5tcga<R©*2©ssanxSK:fev^T, 

h t £ ¥##£«©#»!#$£. 

* T? & £ C M O S 05$ fcfii* ¥3*#i£S© ft£Wi£T* $»oT, 

m©¥##*fc*^©4M*#/I&Jgj£"*-SXgi:, 



ftlEff ¥ 1 1-3065637 



10 — 3 73222 



mmm 1 (D^mftmtmzm 2 <D¥m<*Mk.iz#m-t&m 1 ©4*- me***:, 
i&SB« 1 ©y- MBii«:aMRWtcaas*T, nM^^M^^frfta^ 1 <o*m 

tc gain -r & 3§ 1 © mwrM t , 

#M (c » 1- 5 m 2 cd »ix*g , 

mizmm&mm t. &-t&m& 3 _t 6 0 sj^tt*& & r £ t *- s 
it&safii&tf3i2©y- hmmz^xtKvx, vmo^mmzmmmzo* 

frfSBKI 1 ©$*- hBB*S:aiR»tCiiiiS*T, nM©*M#f£lltfSB£ 1 ©¥# 

#m ic m -t z> % 2 ©> *inxg i: , 

1 ©¥- h«*Sr«iiS-&«sv\T, |rfIHn§i[©^M^5:«fifam 1 ©4M* 



ffi!E#¥ 1 1-3065637 



10-373222 



TMXigi:, 

BfffB^lS^2(D^- hmWiZ-rxVizLT. pM©*»»&f&SBfg2©¥ 

fulfill ©4*- N««&jii&£l±&^T% nM©>F^$:tffia^lO^M 
IC SsiD "* 5 fl 2 <Z> SfcflDXg £ , 

¥*ttJI {C^An-t £ m 3 ©»JnX5g t , 

IMESSl©*- HKHtcfc^T, t&3Bm©¥#tt»fc£ilLT^*»a-©tt 

Iff SB* 1 ©4*- hK*&3B*ia5tcailS*T. nf©M5: frjfE^I 1 ©¥3* 

mm&iRzf&2CDJf- bmmz~?x?\zLT, pS!©**M&fct&iB*2©¥ 



ffiSE^ 5 ? 1 1-3065637 



#5p 10-373222 



3 ©»inx:g£:, 

luSHU 1 (D¥- hmmiz fc^T, laiaH l <Z>¥#ttM£3£^LT^-5gp#©{I 
* # 6 C M O S tHS& £ fis fe ¥ (Z> f£JS £ & T & o X . 

|rfSE^1^^2©>y- hffiMi&^X^JCbT, p^©***«ffet&ai*S2©¥ 
4M*# » tcSSAO* £ 3 ©S&Jnxg £ > 

KfiH* i bi» ic & t\ tfriafg 1 v^mitm £&mvT^z>Bfr<Dm 
iff sbis i ¥m»m £ mmm 2<d* m&m izmLxmmm^m^i'^Jim£. 
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tensions i ©»igt, 

m t± mmmrn t & mma* 3 £js*± 6 0 mar x*& z> z. t & t °t z> ¥m<b 

[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 
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[0 0 0 4] 

mm^m-t & t ^ ^ t~mx m t m* tie £ & * . 

[0 0 0 5] 

sKU S/'J 3>l^$:5pJfl3LfcT FTttfigffiOffilfijEieL S I & 
£tC|BV*e>*l*MOS FET (#Jgg3MI*#3£«±lC?gj£3*lfc 
£ft«fcV^$jnTV**. fit, CI©35j&#£fl^*ifc^l8y, TFTT'LS 

[0 0 0 6] 

T F T<Z)|gffitt$:fnJ_b£i±€>$tiif £l L/T, GOLD (Gate Overlapped Light- 
doped Drain) ^>LTA ID (Large-Tilt-Angle Implanted Drain) 

*iTv*«. itie>©#5i©#attLDD1!B«i:y- MSt^-A-^y^L 

[0 0 0 7] 

M3J£, rM.Hatano,H.Akimoto,and T.Sakai JEDM97 TECHNICAL DIGEST, p523- 
526,1997j "ettS/U 3>-e?^J*Ufc"9->r Ff^-^^fflV^TGOLDflOTF 

[0 0 0 8] 
[0 0 0 9] 

[$§f£#ft¥& L- «fc 3 i: -T ^11] 



ft$E4# 11-3065637 
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F**U TWtt©W^TFT£fHVr*;ifc&M£t-*. fit, fcDJ:^ 

Zl £ £ W£M £ + Z> % (D T*& Z> . 
[0 0 10] 

[ m m & m & t z> t=. » © # © ] 

pM l A* l ©^**ftlH«<Z)iaiJC2ajB©» 

[0 0 1 1 ] 
[0 0 12] 
[0 0 13] 



¥ 1 1-3065637 



10-373222 



[0 0 14] 

1 Off- ^10^- hM_LtC^f&3ftfe^2©>f- hm^A^MS 

[0 0 15] 

to««©**t#KD«&#*|fW:£ 1 <D>f- h*«©IMfCD3Effc«:jR|*U ^©^M 

MS * * )ii&f&Mm **e> i © M^c r«j a* o t #flo -r s £ 1 1 & * . 

[0 0 16] 

•tZZfC*. MO S F ETfCE8fc-t£, 3 e>tCl«*iJeLh©fe«ffi&W"tS. 
[0 0 17] 

© t f t ©# tt t Jtie l x mm -r * . 

[0 0 18] 
[0 0 19] 

02 6 (A), L D D «^c(Z> 4 1 Mi f t ^ ;VS T F T 0i^@ tfe mm 

(b) *©m»f#tt (y- h*jEvg*fKi/>f >««id#tt) mmz* m 

2 6 (C) , (D) ttiIfir©LDD#3i©»-£&a*U 02 6 (E) , (F) 14 
V^t)^SG0LD#jg©^$:^L, 02 6 (G) , (H) iZi$%i$&m<Z>n?-V *)V 

[0 0 2 0] 

fcfc, 0Mcfi{Cj3^Tn + J*y-^««*fctt KU>f channel}* 
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[0 0 2 1 ] 

02 6 (A) , (B) {Cj^i^CLDDtf&V^-S-, (TFTA«* 

7^J»tcfcs«F© Ki/>f >*«E) te^<, (TFT^t>tli:fe5H 

[0 0 2 2] 

<kZ%£lznZ.*>nT^Z>t>tfT*tete\<^ (02 6 (CK (D) ) 
[0 0 2 3] 

£#oTFT*|jt (02 6 (C) , (D) ) T*&6*\ i ©Hattttse*© L D D 
[0 0 24] 

[0 0 2 5] 

f Ut, *»9!©ll3ittH2 6 (G) , (H) (c^-tJ:e>ic, 4*- 

-A-7y^S"SfeLDDjfi« (^ 2 (D^g^Wc) h 
[0 0 2 6] 

#ffi£Att02 6 (E) , (F) K^LfcJ:Sfc*3i©»^K:Mafctf:7«ffi# 



ffiSE#¥ 1 1-3065637 



4f¥ 1 0 — 373222 



[0 0 2 7] 

ZKDHfr, LDD««tCttsft-^/3^Slje3*lT. Kl/>f>««, LDD««, ^ 
[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 
[0 0 3 1 ] 

£1*. £«l 0 0±ffitcT*Kl 0 1 ZW-f&L. TifiKl 0 l±£, 
V^Jg 1 0 3 $r^-t-&„ 1 0 2 ?:gotiS 1 0 0£®(C, 4*- 

»JKfc«:**(MWfl;i 0 SSr^-T*. (01 (A)) 

[0 0 3 2] 

*«iooki±, *§att^f9^is«, 

^'Jifl/>fU7^-h (PET) «<BWI|j|«S:JBV*<& 
[0 0 3 3] 

-t<&fc0>©ffln?&S. TifiKioiJCtt, ift^'Jn>H^ SffcS/U 3>1DI, 

[0 0 3 4] 



miE#¥ 1 1-3065637 



10-373222 



[0 0 3 5] 

[0 0 3 6] 

^T*$5. ^f*f 1 0 2tf)^$tel 0-15 0 nmfcftltfJ:^. 
[0 0 3 7] 

[0 0 3 8] 

l&ill 0 3©f£|g#^£: ITtt^XTCVDSi, ECRCVDffi4Hftf 
$C*B& (CVD) *&^<Z)#iI5tfBi£ (PVD) -feffiV^fltfJ:^. 

[0 0 3 9] 

4, f2©#Sil0 5$:»§ o (HI (B) ) 
[0 0 4 0] 

09*. tf, ^nA (Cr) , (Ta) GfiJ*Jt#5 0% 
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?-$y (Ti) , $y>f*T> (w) , t u (Mo) ^Sifig^iits^ 

*It««TfSt, *>#;Hg£^f[:*>#;i/ (TaN) imfe'3H 

[0 0 4 1 ] 

^ 2 GD*£SBI 1 0 5 li^ 2 2 Off- YmU) 1 0 9 

£)gT*&»j, r;i/^-^A (ad , m (Cu) , ?Di* (Cr) , ( 

Ta) (Ti) , ZyfT^T-y (W) , ^'J^r> (Mo) (ffl 

A # - - y if\z n v > T , x v * y ymmit<D&z ttWZMM-tZ £> 5 . 

[0 0 4 2] 

Mx.tf, ilOliil 0 4 /ffl 2 1 0 5tlTtt, nSSi/Ta 

. nSSi/Ta-Mo^, Ta/Al, T i /A 1 ^(D%Slfo'mtol2:$: : M1R~$' 

[0 04 3] 

X^106 £fl§V>T£l2tf)2gm)g|l 0 5 £l*;f>yiT*2®y- Mil 0 

fc, m l ®ifli o 4 fcxy^>^»ftjt#i: ft K5>fi9f> 

£&T*£5„ (01 (c) ) 
[0 0 4 4] 

^Db^hVX^ 1 0 6&m^T, 3§ 1 1 0 4^ffii*;f>^ 

(^fc^S^-A'-X^:^) Its ^lO^f-hSt (£1 MI«0 

i o 8 sjdjsts. ^©x^^>^^tcffbvM/s;x h zm-ffc-tz 



HiliE#¥ 1 1-3065637 
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[0 0 4 5] 

Z(D3Lv1-y>?\z£. y, 03 ic^-tJc-Mc, MS l o 8 ©fljS^y- b 

mmmi o 3 tf^'r-^-n e U3ga±6 o garths. 

€> 0 fceawanttif^'- msi o 8®T— ^-fiu©JBiJ?iEft^/>s <&y, 

3? X it p M © *** % BE ft © b (c -t « 3 i: # T*^ -5 o 

[0 0 4 6] 

mSlZB-t&Ol^-^-ft e tt-x-A-g|S<Z>*§WG, Jp:$HG£M^T, tan0 
= HG/LG£j£^-e£6o 
[0 0 4 7] 

l/^h7X^106 £fift*U >f- Mil 0 8, 10 9 £vx4acLT¥ 

mi o 2izffife<Dmmm (nsxiipS) ©^i^^mts. 

-e*y, jftMftic&*^ (p) , t>Ki (as) T'j>s 0 p mo^nmtr v -t ^ 

, JfcM«f{cte#n> (B) t*&So 

[0 0 4 8] 

, 1 1 2 £7£$-r&= 3<£>»Xi|i{C^T, n"§?0^2©^M^lMJ|Jcl 2 4 
,12 5, n"Ma)^3CD^%^l 2 6, 1 2 7 £33 nS©^Hft©i 
iM^ftftSfti. (02 (A) ) 
[0 04 9] 

n" moyfU^sM^i 11, 11 2 &Ctt^ 1 ©>f- Mil 0 8©r-/^-SP 
Ml 0 8 0-t— /1-«P©Blffoa£ft&iRI*"t*. fiPl5>, U >©8BS# 



tBIE^H 2 - 1 1-3065637 
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[0 0 5 0] 

-16 0k e V £l5tb\ZMfe~? 
[0 0 5 1 ] 

02 (A) T'tt, n"l©^|$Wl 11,1 1 2 iCfc^THl h% 
1108 £*-rt-^v7VX^£M%\Z^y?y?£&MT°7jk2tlTi<^Z>t>\ 

[0 0 5 2] 

r^tC^- hm^l 0 8. 1 0 9^goTl/^b7X^120 Zl 
©VX? 1 2 0 tC<fcoT, »3<Z>^««H«(Z>*S*«»b€S*l€>. U^h7X 

##JI 1 0 2fC^Jn-T§ 0 (H2 (B) ) 
[0 0 5 3] 

VP* hvx^ i 2 0Tg;fr*iT^&v^"^M4Wgc 1 11, 12 1 }cS 

fmC'J >##jDSftT\ n + Mtf)3fS KCTttftflMKl 2 2, 1 2 3#7£j&£;ft 
■£>„ £fcfl2tf>>f- Mftl 0 9-C3Rt>ftTV*fc1K«l 2 1 1*0 2 (A), (B 

[0 0 5 4 ] 

n~ S©^>fi»1R«l 11, 11 2lC£^T, 02 (B) ©»X=g7i 

Wbl 2 4 ~ 1 2 7 
[0 0 5 5] 

*gl 0)>f- Mil 0 8 tiftoTHS l/TV**1£ttl2 



11-3065637 



10—373222 



4, 1 2 5ttn~ S©»2©*«*rtK«fcJ&:y, ^1 0SH 0 8 il^ot^ 
fcV*1B«ttn~ 3 ©^*MMK# 1 2 6, 12 7£&& 0 

[0 0 5 6] 

02 (B) ©tfcflnXgtCftStoT^*- MJiB&SrVX^lC It, ftftttlft 1 

0 3 ^i^f>yiT. fi^Il 0 2^®£Sffi£-&T ; fe>&V^ 

[0 0 5 7] 

*l«3&|2#J?-£fc#), 04lC;i3^TA, B, C, D©#BtlS:#»fe. fcfc, 04 

2 <z>*H*4irtH# 1 2 5*1B«cl 2 4 £H$|-C'&3 0 
[0 0 5 8] 

04 (A) iC^-Ti^tC, #2©*tt4fe««l 2 4 AtCfcttSU >©»flfti» 

1 ©y- h«ffil 0 8©^w\°-g|S©ll^©^t{c#jfoLT^i£MU £ 1 ©^ 
#£<M*£l 2 2^P>f^*«f«l 2 1 AiC|qI^oT«Jiil»^fl9lC«^UT 
V*S. BPt>, » 2 1 2 4A'J>©I«^^$««Lfci^ 

2 6 A{CfnJ^oTitADi-<5o 

[0 0 5 9] 

3©^-£r, |3©>Fltii|l 2 6AfCfc^T. JRJ?*lfttC¥*I^UfeU>» 
2 6AtftSt^— tC&S. Sfc, m2<Dtf- Mil 0 9 (C£;b*lT 

2 i Afc&y, ^■■v*;i/fiLAH:j&2 ©>f- htts 10 9 ©^-V*;^^©*^ 

[ 0 0 6 0] 

0 2 (A) ©D^MUCST', 04 (A) CD»^J:y =&iua«JffiS:^:^ 
< J: 04 (B) lC^fJ:e>(C, £2©^M$WU( 1 2 4 BICti, 

Tv*)n&f&mm i 2 2 b ^tfssflnsti*. ^ 

**;wgf*iR#i 2 i Bti£2<z)^- htii o 9T?ai*jtifeiR«T»y, ^-v 

*;i/^LB&&2©y- hSil 0 9 © ft ©HtCfc*. t fe, 04 ( 



1 6 
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[0 0 6 1] 

toW&i 2 4B»cfcv*T, Rmn&nz\¥*3<£ u u s z: h 

^*;i/:RLC&3g2©>f- Mil 0 9 (Df?*)l-&1jfa<D 

[0 0 6 2] 

0 2 (A) <DV>m%U:mT*. 04 (A) »J fcflnaMtffi & /.h S 

<t"££:, 04 (D) {C^-tJ:e»lC, 'J 1 CD^»- Mi 1 0 8 fflf-^- 

m&m&ijm^BftLfrMMT'gteit^tb. m20^M®)M®i 2 4 Dtt04 ( 

A) J: U ifc < <5 . 
[0 0 6 3] 

» 2 1 2 4 Dicfcv^T. Sgs^fi^ic^-fbstifey yommitm 

4 (A) fcH«»C, fg3©**MMR«l 2 6 D fr<b ^ * ;W£f&« 1 2 1 DlC 
^oTtt^rlC^tS. UfrL04 (D) ©»^KlliH4 (A) £M&*J> #H 
2 tf)*M4Wgc 1 2 4Dtf 2 1 D 1 h 

til 0 8CD-x--/\°-3P©TlC#&i--5o ^V*Jl&Ldit%i2(D>f- 
MI1 0 9 CD^ fa© *g£ »; 

[0 0 6 4] 

fcfc, 04 (A) i:firCiD*«JE'Tf*)oT*>, ^--rt-fcj&tt^V**^^ & 

I©**- Mil o 8©i^jn^cti, 04 (d) <z>m 2 (DsfnysM® i 

[0 0 6 5] 

^Z1T% £ 1 ^WfoWR 1 2 2 , 1 2 30^$ tt2~2 0 

/im (f^*lftlCW:3~l 0 urn) T°&2> a ¥#fM^#m*£ 
©»^JCttU >T*&£) CD&,gte 1X1 0 19 ~1 X 1 0 21 atons/cm 3 (f^fttC 
it 1 X 1 0 20 ~ 5 X 1 0 20 atoms/CM 3 ) £©SB 1 ^M^fil^c 1 2 2 , 1 

2 3 & v-xffis&xte Ku-r >B2H t t f t t &*jRWJcte«a-^*fe«)©fiffi 



ffilE4f ¥ 1 1-3065637 
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[0 0 6 6] 

* fc, 35 2 ^ttftflggc 1 2 4 , 1 2 5©5$li0. 1~1 /im (^WlCttO 
. 1 — 0. ^^L<ttO. 1—0. 2/im) T'fe'J, U>®ai!6ttlX 

1 0 15 ~ 1X10 17 ato«s/c« 3 (ftSfeWJCtt: 5X10 15 ~ 5X10 16 ato«s/cm 3 
, #*L<tel X 1 0 16 ~2X 1 0 16 ato«s/cn 3 ) T*&*J. » 1 <Z>^- h*il 

[0 0 6 7] 

Jfcfc* » 3 1 2 6, 12 7tf)S£liO. 5 — 2 *i m (ft^tftlfCtt 1 

— 1 . 5 fi m) U >£>?ggtt 1X10 16 ~ 1X10 19 atoBs/c« 3 (ft^ 
&3K\$ 1X10 17 ~ 5X10 18 atoBs/c« 3 , h < it 5 X 1 0 17 ~ 1 X 1 0 18 
ato«s/cnr ) 

[0 0 6 8] 

f ^ * i 2 2 ttittf t'4 y , *di©*««£*aDS 

[0 0 6 9] 

fcfc, »1 ©^MfeM^l 2 2, 1 2 3tf 2©^f«l 2 4, 1 2 5© 

2 7) ^©SP^-fC, ^^«^SVNfCM^-2>^MMi|!c$: 

2£U:jgjS'*-$££fc"rgs. fcfc*i©**MME«i 2 2 

, 1 2 3 t«2©^«ftf«l 2 4, 1 2 50^i:, ^l©^MtlIil2 2, 

i 2 3 j: y (y» «£#i£v**ttttM«, flp^m 1 2 

2. 12 3 ^ ^) ^m,mt>^^nmmm^p^< t% 1 -D^-rnit^^o 



1 8 ffi$E#¥ 1 1-3065637 



10 — 373222 



[0 0 7 0] 

f lC^ifeitl 2 2, 1 2 3«lfc?), l/i/'XhVX^12 0^^i 
[0 0 7 1 ] 

3, JgHiNMMRl 3 0 tC& 1 ©>fl«4fc«# 1 2 2, 1 6 3, 2 © >? - hffi 

IK 1 0 9ic^1-£n>#^ h*-;i/£7£f&-t£„ fLT> V-X«il3 1, K 

[0 0 7 2] 
[0 0 7 3] 
[0 0 74] 

£-f, Sfil5 0^ffiJCT*Bll 5 1 ZB&V. Till 5 l_L(c, JMK©¥ 
iIi:4SSIill5 3MtS. (H5 (A) ) 

[0 0 7 5] 

4*- h«fi«K 1 5 3 ±\z?- hnm {v- hmm) zmft-tzmmm 154$: 

i©#migl54tt, t— ^-Xy^>^MlCT*$S3H"^S* 

(Cr) , (Ta) GBfifcJfctf 5 0 XJ£H 

±) £i-£M£K u >&^i-£nM©^u 3>jWfii$fcf§^e>*i5 0 

(Ti) , *y>fXTy (W) , t'J^fi' (Mo) 



1 9 



ffifiE#¥ 1 1-3065637 
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zt.tf"e&. mx.\i* *>*)mzmt*y&ji (t a n> MT*&A,;£3jgi&£ 

JSHSZfctf-C^S. (05 (B) ) 
[0 0 7 6] 

gMtRl 5 4±\ZU¥* bvx^ 1 5 5 S:^t6. 7X^ 1 5 5 5:1 
UtaMMU 5 4 ^l'yf>^LT^- httfli (tf- hBBMO 1 5 6 &?gJ«-*<5 
o (05 (C) ) 

[0 0 7 7] 

0 £ L < l± 5 g£Lt 4 5gJ£AT. «fc y L < it 7 gj^_h 2 OSgTttS. 
[0 0 7 8] 

5 5^#ftbMT% ¥m#Ml 5 2tcmS©^«M (n 

#DU n" S!©>Fi**MH«l 5 8, 1 5 9^JER"TS. £©*fe&&XglC;fc^T, n 
" S©jg 2 1 6 4 , 1 6 5, n" i©^3 0^USl 6 6, 1 

6 7 t^tSA^yxhVX^l 5 5T*S^n 

TH5lK«tt, V * )l&f&M1& 1 6 1 (06 (A) ) 

[0 0 7 9] 

SS2©Y-h*«##fcbfcV*fc«>, 3©«JXigtCtt, fiftM 1 5 2 ©f 
^ a *i*««K:y >^»$ti-5>©§:RS< f fe*?)©-v'^^^^T'$>-5 

o Z.OZ?*'??.? HVXmUmi 5 4<Z>xy^>#'tcJBV\fc Ui/X hv*? 1 

[0 0 8 0] 

X* 1 6 0 Zl&f&tZo h7^^ 16 0 £/M,T, St>V^> K-fcf>^ 

y nS©^tfe5'J 5 2 iCgsflPt £ l/i/^bv 

X? 1 6 0 iCcfcoT, »3©^3|»6#1K«©*a^ftJtS4xS. ^©SWJDXg 

^ft|15 2iI«$ttt)lK (06 (B) ) 



2 0 
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[0 0 8 1] 

M6 (B) iC^-f^-MC 1 6 O-egfrtlTV'&VNn - %L^H 

5 8, 1 5 9 izmnmzv ywmmztiT. n + soi i oy^mmm^ 

1 6 2, 1 6 3 -tfmf&Ztl&o 
[0 0 8 2] 

£fc l/*;* h 7X^7 1 6 0 T'Sfc^lT^fc^Hc 1 6 1 tt, its, &#lfItfB 
6 (A) ©ftj&tf&fctl, SfclCl/^X 1 5 5*eB*>*rO*fc««l 6 1 

i**v*)VMl%Mm£.teZ> a >f- httfli 1 5 6 £fi&oT^6 

) HH«tt, n"S0^20^i#Iil 6 4, 1 6 5 t«U, f 0 8 

tS&oTV^V^JUcttrT M©^3©^M%M^cl 6 6, 16 7 fl2 
, ^ 3 CD^JKfttttt 1 64~167ttil (D^M^lM^c 162, 1 6 3 <fc *J 

[0 0 8 3] 

*lli6^J»"e 5 fe, ^lifi^JB l i: B#k:» 2 ®^3Kft1fi« l 6 4 , l 6 5tt04 
3 o^M%M*Sci 6 2-16 71c^>vat, ^ *;i/ft#l&ltf>:g£ J J>*JI*4&»Ktt 

*il 0 9 ICftfcoT, 06 (A) (B»flDXgKJHV*fcUS?;*h , 7;** 1 5 5-e& 
[0 0 8 4] 

ffs&*< itt), f 2©y- Mil o 9 &ff <-t«£fc-e<6SffifttfBrtBT? 

[0 0 8 5] 

h^sresr^jtt-rsii-r-^-aisoflBWG (®3#m) 

©T% £2©*«4&1B«1 6 4, 1 6 5 0^«iBjCDaiK^ttH4 (D) IC^-T 

* -f ^ t -t * <d % T- & & c 

[0 0 8 6] 
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mi ©^i&EMR^l 6 2, 1 6 3i:^2 0^#lf|tl 6 4, 1 6 5© 

raic h««4:3i*e>«;v^fiiifii^jtt«fiK« («& 3 ©*tt4&ig« 1 6 6, 1 

6 7) &lo?gjSUfc#, ^©gPtfrlC, *M^M#2^#|fc6i:e>&*iiWM 
, 1 6 3 2 <D^m®>M® 1 6 4, 1 6 5 ©MIC, 3d 1 ©*SK4MS« 1 6 2 , 

1 6 3 J: y (U» &g#{£<. ^£t^«v%^M4toM«^^«e < l o 

[0 0 8 7] 

»i ©*««>«« 1 62, 1 6 s&jgfftufctfei/s^hv** 1 6 

[0 0 8 8] 

3, mmmmmi 7 0 icas 1 ©***«mh# 1 62, 1 6 3, y- hmmi 5 6i: 

17 2, &tfEI^L&V^- hEMl 5 6©8tyfflL«ffi 
[0 0 8 9] 

[0 0 9 0] 

#£ife?g«©^- bmmitmm&mi tmmiz, mi or- msi 9 1 tm 
2<z»f-bnffii 9 2^fltMufe«3tsi#o^ mi<Df-bnmi 9 i©m 

©4*- 9 2wmfr%frmizmxfT^zBftT*&mmfiH$&-mzte^T 
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[0 0 9 1 ] 

¥m&-Mizi$. mMi&m£m&<Dv><DmMzi&z. * * ivmf&m® 1 8 1 

, n + Ml(0^iWl 8 2, 1 8 3, n" a©i2©^tlftl«l 8 4 
,185, n~ ^©3&3©**t*MB«l 8 6, 1 8 7 #JgjS 3 ft * „ 
[0 0 9 2] 

***4MH«i 8 4, is bvn^mmmm^mmz t^^^v^ 0 

[0 0 9 3] 

[00 9 4] 
[0 0 9 5] 

[0 0 9 6] 

?K^A 0 ^;i/l±, 7^f^7h y *x3MRfc#ft£«fc©lfflK:lKfi#&3^fe* 
Sifc^L, T^tM :/v h y **3£«fc^ft3£«fc^*3ftfe»fiK:J: y, B*$i 

o 

[0 0 9 7] 

?v h y ^x^«2 o o #^*g^3 o o_htc®iiv h 
^202, giv h y^^@»2 o 2 zm®-tz>t=.&>0>f- 1 K^>f a®»2 o 

F7>f AEH»2 0 4^|«3nT^4. >f 2 0 3 , 2 0 

4 tt-eti-etxv-xKHL Fi^>r>se^{cj:oTHiivh yn@K2 o 2 tc^ 

$s£ftT<^&„ 

[0 0 9 8] 

JStC, ?!/7Xi«3 0 0±lCte, K^>T 0 3, 2 0 4 tCA:ft$ft£f§ 
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#&*LJg?-*te^*aJiEn»2 0 5. K5^/«2 0 2, 2 0 3 , ##fll3SlHlg& 

F PC 2 0 6#S8ttSftTV**. 
[0 0 9 9] 

[0 10 0] 

0 9 (A) ttliv b U **[gj&©— HJR©*ffillI»T?&»K 09 (B) (in? 

UtV h 'J ?XHJj&3 0 1 <D±mmT*2bZ>o 09 (B) ttK5>fAift2 0 2, 2 

0 3 feflHa-TSCMO S@»©±lfHT?*S. 
[0101] 

Hi ottr*-r-r >rv h y ^xiSoMt'fe^o 010 (A) liHUreh 

U^^E?&2O10BrS0T*fe»J, 0 9 (B) ©^JKX-X' tc^ofc^fffitc^f 
J£i-*. 010 (B) ttCMOSlHFKI©»flBHlf»y, 09 (C) ©fcfcY-Y 

' ic^ofemstc^fffr-r^c 0 1 otcavrj^ic, ®mTFT > a.t;cMosiHis& 

[0 1 0 2] 

Hi7h'J^^i?|2 0 2tCfc^T, 4*- hSS^3 5 0 r 4: JC^J*S *U 

y-*Hi»3 8 otffljrticjg/fcstiT^s. ^f-hee^3 5o, v-*k»3 

8 0®£Sfil$ie#lCtt, IiTFT2 1 0#JgJfc3*iT^S. BiTFT2 1 0 

© v 3 8 otcgaasfi, Ki/>f >««tcti*fi-fe^2 3 

0, §^12 4 0 2o<Z):3>^>^-#g8B3ftTV*5. 
[0103] 

*fi-fe;i/2 3 o ttHMS3 9 o £*finj^2 l 0©j8WmfliS«fli*fic, $c 

I5:ii^fctS3>f>t-i3ll:tU ®^m«3 9 0 IC,£ otliT F T 
2 1 0 (cm^efttCg^$*lTV>6 0 §f§l2 3 01t &iiffiifcg3 6 0 MM 
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tft 2 1 o<D¥mfcmizmf&2tiz>?-v*)i$:nmftiz. >t- hmBmzmn 

[0104] 

EI 1 1~01 4 fcM^T, ^lySMOT^-r-Y :7V b U ^ *Sl£c7)fE$gX;fi£ 

013, 01 4 &CMO SE^<Z>#§gXig£^1-|iftffi0T-&So 
[0 10 5] 

#7^i«3 0 0 kmM-?Z>o *mffiMT*ttz2--y>fxti:mi 7 3 7 

IS«&J|V*5. ^5XS«3 0 O^lffifC&LT, ^XvCVD^, TEOS 

fit, TiS!l3 0 1?:4 0 0iC, 4 B£ IB! JtHR-TS. 
[0 10 6] 

Ti&J&3 0 1±ICP ECVDffiJCJ: >J H 2 #*TMMRLfcS i H 4 £M^T, 
J^S 5 0 0 nm0#Ile/'j3>II:Mt5 o #C(C *ft«CS/U 3>«tS:4 5 

- If *§lfrf l/-f^ItbTXeClxJri/7l/-f^fflK #3** 
fCJ: »J Iz-ifft&ilSttfcSEJgU ^;i/*MMt£3 0 H z, *-;<-7*;^S 
9 6%, l/-fx^^^-^g^3 5 9mJ/cm 2 (011 (A), 

013 (A) ) 

[0 10 7] 

[0108] 
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0 3 0 3, 3 0 4 ?:i^tSo f^l3 0 2, 3 0 3 
, 3 04 ^Sot, ^-h$fiil3 0 5 i:lt, g{b®HfcS/y 3>£j£B|-r3o 
^^&liPECVDi:L/> jSOft-tf^UCS iH 4 £N0 2 £fflV^c 0 lftlft>> 
3>K©^$te 1 2 0 nmtn. (011 (B) , 013 (B)) 
[0 10 9] 

-^^^-^^^ (mo-w) H4 o 3 ©ftsig?:^^^ ^s^its. y 

V n>l^4 0 2<Z)^£te2 0 0 nmfc U Mo -W1&4 0 3 (£>J££&2 5 0 n m 
£^£ 0 Mo - WI4 0 3 ffl^-!f^ h^ttMo hWCMM 1 : ltlfc 
. (811 (C) , H13 (C) ) 

[0 1 10] 

Mo— Wjg4 0 3±IC l/S/X 4 0 5 £7£j&t-£„ l/*;* hvx^4 0 

5 &fl§V>TMo-W)g|4 0 3 ^x'y hx.yf BiTFT©^- hffiH 

> CMO Sm&<Dtf- hmm<D±$mmT*2b2>%Z2<D>f- hmffliS 5 

2, £ 2 ©^iigBifeS 3 6 2 , »2©y-bBM!3 7 2S:»j«t«. (011 (D 
) > 013 (D) ) 
[0 111] 

£f?V\ nSJ/'j3>^4 0 2?:i>yf>^l, £ 1 <0d*- MB** 3 5 1 , 312 
tf>#jira3 6 1, »1 <T)>f- hgH^3 7 2 6MtS. ^©£££-82^3 5 1 

,36 1, 3 1 i(Dmmtf>f-bmmmmm3 o i^-n-n) o& 

2 OglC^S ZoiZL. flffflSJC^-^-aS^jft-rS. (01 1 (E) , 013 

(E) ) 

[0 1 12] 

h 4 0 5 ggifeg3 5 0, 3 6 0, 3 7 1 ^YX^IC 

IT, -f*>K-lf>ya!tCj:»;^##M3 0 2~3 0 4JC'J>&»iDL/, n" 
9I«4 0 6~4 1 3S:eB»^»ICMt5. 3© U >©*JlIXST?tt, H 
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5 1, 361, 371 (D^-A-B ($2(7)113 5 2, 3 6 2, 3 7 
2 ©OTffi* 1 ; S8P#) i:^- h«Sl*tt3 0 5 SatiflS-&r, y>&* 

[0 1 13] 

n~ S0^W4 0 6~4 1 3 ©U >IMWj;TFTCDn" MOfg 
«#*tt4MH«©y >aa^ft£**fctf>, K-X*fcfcte«S£fcU n" M^M 

0 6 — 4 1 3 (CfeV\T, ti3 5 0, 3 6 0, 3 7 0 bt V*&V\ 

«C© U 1 X 1 0 18 atoms/cm 3 J: ? £ L£„ F-tf>^#>UC 

[0 1 14] 

ftlC, 113 50, 36 0, 370 I/*? 7* hVX? 4 1 5 feJgfiR-r*. 

■7^9 4 1 5 ^^11®^ 1 ®ti3 5 1 , 3 6 1, 3 7 1 ©fflflB «fc y 
MtK£;g£{C £oT, $10Si3 5 1, 3 6 1, 3 7 Ut-A-5y^LJ5: 

f^l3 0 4 JtlCttl^* hvx#£7£f&L&VA 0 
[0 115] 

0 k e V f&tbizmfeb, £©XjgT??gJ*3*l$ n + S©*3MHMI«3 1 3 ~3 
15, 332, 333, 321, 3 2 2©'J >©II^5 X 1 0 20 atois/ci 3 i: 

[0 116] 

H^V h y ?*m$&2 0 2££VnT, f#M3 0 2©n" M©*Sl««c4 
0 6-4 0 9 JC'J >*«a#lWtC»JPS*l, n + a<B**MMK« 3 1 2~3 2 4 
7£j&£*l5o n~ S©*JK«1K«4 0 6~4 0 9 iCfc^T, D 

ti<fc3?Pofe««tt««*tie«ci:L"rtllBL, 311 ©4*- h**3 5 l , 1 

ISitl^otl^n" SMM3 16~319£326, 3 2 7 *;, % 
l(D>f- h«*g3 51, »1 ©#$S*«2 6 1 tlftoTV^^n" S^MW 
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i^S 2 0~3 2 3, 3 2 8i:LTMfS. XC, 2@©'J >iMt'J >A> 
*jDS*lfc**ofc««3 1 1, 3 12, 3 2 5#^**/Wgf*1!B«i: LTUffJ^-T 
(012 (A) ) 
[0117] 

n" M7iK4toM^3 1 6 — 3 1 9 liU >©Ig^n" M^M$J«c 3 2 0~3 
23<fc *J<£<, *fcU >©»««n" §?*i8««3 2 0-3 2 3 fr£>^-V*;b 
M««3 11, 3 1 2tCft#*oTfl£<<fcoTV*S. 
[0 118] 

CMO SEi&lCfcV^, nft^MTFT0^!3 0 3ffin" M^FM^J 
10, 4 1 1 tCfc»J>#aMRfttC»fl03*u n + SCD^fiJg(3 2 2, 
3 2 3#7£f££*l£„ ftfi#, n" S0^«ii|4 1 0, 4 1 UCfcV^, U> 

A^*iDSti3&^ofefi«l±lfif»tn:««i:UTaffiL, ^l©^f-Mi3 7 i£ 

M&oT^S n~ M^$f#fMc3 2 4, 3 2 5h, ^10^f-hti3 7Ul 
J&oTV^fc^n' M*l*«M!g«3 2 6. 3 2 7tttSStSo 2 EI CD U > iftfill 
1ST* 'J >#S2tt3*ifc**ofc1B«3 2 1 tef 1 -v * Jlj&f&M® £ ITliStS. 

[0 119] 

n ~ 3 2 4 , 3 2 5ttU >©»K#n~ S**tft1K#3 2 6, 3 

2 7i>Ji<, ^fc'J>©l||ftn"^i!ilS|3 2 6, 3 2 7^f,ft*;i/ 
7gJ*1E«3 2 1 fCftfroT<g< &oTV^„ 
[0 12 0] 

p^**/bMTFT©4MIM*JB3 0 4 iCfc^Ttt, ^-Mi3 7 0^ 

JC#£L&V^#lCn + MW4 2 1, 4 2 2««^fftS*l, »l©^-h*S3 

7 10T«PtCttn" M©^«44j««^»#-r«. (014 (A)) 
[0121] 

? 4 1 6 £7M1-£„ pf^^;i/STFT©^20^- hm*I3 7 2 £VX?{C 
IT, ^13 0 5ffi!l©^l <Z)>f - Mi3 7 1 |i«vf>^J;oTffl?)f, 
f 3©y- hm^3 7 3 Zmtit-tZ. (012(B), 014(B)) 
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[0 12 2] 

m3<D>f- hm«3 7 3 <Z>{ffi|ffi#>f- hBHH3 0 5tWf-^-^e^7 5 
^t&ofco 30m3(DSffi3 7 3©^-A-^li6 0m&>±9 0 £ U 

[0123] 

I/*;*. t>VX? 4 1 6 Sr»#S*fc^JB"??, f#<*l3 0 4 IC^D > £ :*> 

f+*^M«4 3 1, P + SMS«4 3 2, 4 3 3. p + m*WtoW$. 
3 4 4. 3 4 5 #£BSE-&&&tCJgJ5R3*l«. &J3, U ? 4 1 6 
U »fM«fLV^2;^ hVX^&Mbtt^V^ (012 (C) , 014 (C 
) ) 

[0124] 

T^UXD^mxmX^t. flH$S«JEES:8 0 k e VJCfl»J£U K-X4lip + 
M^M^3 4 2 — 3 4 5©7}fn>aS^3 X 1 0 21 atoms/cm 3 £ J: iC^Jg 

#J«3 4 4, 3 4 5lip + l^M«4 3 2, 4 3 3 h tfu W 
U fcoT^S. P + M**64MR« 3 4 4 , 3 4 5©iB«» 

[0125] 

X/VX h7X? 4 1 6 5 0 On-eflD»UT¥«MK*»l/fc 

3 6 0, >f- h£fljft3 7 OflDttflS&Bfrih'tSfcftlC, J£ 3 5 0 n m T* J& * SMt S/ 
y3>T*^5fII3 0 6 Sr^-T*. (012 (C) . 014 (C) ) 
[0 12 6] 

#UC MM3 0 7i:L/t, P E C V DSt'ilS 2 0 n m©gfti/ 'J □ > 
^9 0 0nmOg|ftS/'j2>l^IlT^t^ JgfS*fe*iIBI 3 9 7 , 
&mm3 0 6. y- h*fe*i)&3 0 5lCn + g^ftfrfeMc 3 13-315, n + M 
^«*1B«3 2 2, 4 2 1, p + S^iftlIiS3 3 2, 3 3 3^20^- h 
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KIR 3 7 l lzm?Z>ny$ 2 h^-;i/Wt-5. 

[0 12 7] 

AISMttJilg 1 1 l±tC^#> ( 1 5 0 nm) /T^-^vk (5 0 0 nm) / 

?-#y (loonm) T*&z>mmmzx^v*'mT*f&mL. ;^-^>yit, 

V-XSBIg3 8 0, >«fi|3 8 1, V-^ii3 8 4, 3 8 5, KW> 

m®3 8 6 fc^fifc-tS, £*±{C£ y, CMOS0Si:BiTFT2 1 0, UWW 

*2 3 0#H— 0#7*36«3 0 0±M£3K3*l*. (012 (E) , 014 ( 
E) ) 

[0 12 8] 

TZ^r-i -f^ V V V *&Wi*%f&irZ>\z\$, 35 S«3 o o ±m\z.¥-iBitm 

$ 1 (im(DT? V frmZW-f&t £ „ ¥£ftR3 0 8{CCMO S0!8©y-Xii 
3 84, 3 8 5&lC*f-r&l2># * h5fc-/l/£BBP-*-*. ^ICiotd 
$ 2 0 0 nm©^#>£j&Rl,/\ 0 #-^>^l,TV-*gE;fe§S3 8 7, 3 8 8 

[0129] 

&fC, 8§1 <E>¥ffift]g3 0 8 tmmzLX. mZO. 5 tim&T? V)l*%i2 
V>mtm3 0 9 t ItMtSo ¥fiftR3 0 8, 3 0 9 \Z Kl/>f >«fc3 8 
1 hJfc-^fcJgffcl-So *A I T O JR £ J&R U 

-->^LT, Kl/>f >«S3 8 HC«iKS*lfeWIK*3 9 OSr^-TS. ( 
010 (A) , (B) ) 
[0 13 0] 

i* p * * * t f t ic *t l x Hbm$im.n t l t «« -r * ® 

[0131] 
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o)ftmj:nzwimtz> a %t~mi stas^x, 013, 0i4£isn^#tti!!i£ 

[0 13 2] 
[0133] 

[0 13 4] 

SI56M1 T^LfcXg{Cfi£oT01 3 (E) ©*fj&£^3 0 013 (E) iZM 
JCSf^c ^tCU^hYX^4 0 5 5:^tS o 015 (A) Jcr ©^URSasf 
o (01 5 (A) ) 
[0 13 5] 

4 5 1 fcE^T, ¥agftj§3 o 4 iztfuyz^ity K-^>^T*W^- 

^f-hm^3 7 1, 3 7 2tf~?XV tLTmmis. ^#13 0 4tC^-Y* 

5 0 1, V-X*m Kl/>f >«i:UT«llg-r-&p + 
5 0 2, 5 0 3#BB«£WK:7gJ«;*4lS. 
[0 13 6] 

Sllj$«ffitt80keVi:b, F-XIttp^^IiSOK 5 0 2©zK 
n>»flg#3 X 1 0 20 atoms/cii 3 i:&5 £ 3 icfgjg L £ 0 ZZ\T*. P + 
1g«5 0 2, 5 0 3 it K- t:>^l§©5Kn>Oia»ja*, y-hti3 7 10l 

ffi&mmomzotLtb. Tmz*jmTm%^z^z>t. : ?M-£tiz> a (015 cb 
) ) 

[0 13 7] 

* 4 5 2 fc^ti. fit, >ftf> K-l^>^&KJ:y¥##Ji3 0 3 1CU> 
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KeViltU F-XiSn" i!^ftUgc4 5 3, 4 54®'J>8$^1X1 
O 18 atoas/cm 3 £ J; KWtfe b fc. K- fcT^tf^KttTMlTMMR L 

fc^70?:iv^ 0 (01 5 (C) ) 
[0 13 8] 

n?--v*/I/§!TFT<&as#WK:3tt3 h7^^4 5 6 fc^-f*. n^-Y* 

;i/ST FTtC£VxT, 5 6 1 h«* 3 7 1 <Z)#|® «fc t> *)*MH!l 

[0 13 9] 

l/S?* hVX? 4 5 6 £J§^T, -f K- 1?> ^SSfeJCk »J U > & Sato <5 . 

o 

[0 14 0] 

CMO StBBHCfcV^ nft^^iTFT0^ftl3 0 3<Z)n~ S!^Jl*ft 
I«t4 5 3, 4 5 4JCU>^a^»tC3SiD3tl, n + §?CD^M^M^ 5 1 2 , 5 
1 3#7gJ*3*l5. ICXitlt U Mfi*K3 0 5 Sraiii3**fc«) 

> iD^mffil±8 0 k e V£.m&>lZtZ> 0 £ fc n + m^UtoWR 5 1 2 , 5 13© 
U >0*K#5X 1 O 20 ato«s/c« 3 i;&£ J:3»CF-X*fc«£Lfc. 
[0141] 

fi&#. n" S<Z)>FJ«tt1K«4 5 3, 4 54CS^t, U >#»flD3*lfc#*o 
ffi«ttttfi#L««*:LT«tBU ^1 ©4*- hM3 7 1 ^MfcoTV^n - M 
MHi5 14, 5 15t, mi<D>f- h«H3 7 1 fcSfcoT^fcVMT £ 
^Fitll^ 5 16, 517i:LTBSt5„ if:2i©'J>»IlT''J>^i 

insn<fc^ofclR«5 i i \t^v*;\/j&i&Mi&£.brw&-fz>o (Hi 5 (d) 
) 

[0 14 2] 

^lyfcMT't)^- hm^3 7 1 tl)fcoT^Sn" m^HQliBttS 14,51 
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5tt, 'J>»S(A«n"S^«ftfi«5 16, 517 (Wn + MWi5 1 
2, 5 13) «fcU%<£<, *feU y <Dm&.ltt * * frJ&l&W& 5 1 1 ICfafroT 

[0 14 3] 

l/^h7^^4 1 6 &Bfc£Ufctfe, g$5 0 nmT&6ifl;J/y3>t4:4 

t6„ JIffl*ft£0t3 0 7 &jgj*U =t>** h*-;i/«:IRfnUT, V-xii8 

4, 3 8 5. Kl/>f >**3 8 6 fe^-TS. «±ICJ:»;, CMOSift^J! 
£*l£ 0 (01 5 (E) ) 
[0 14 4] 

•rs^fc^Tf^s. 0i 5 (B) ©sKn^oasiuxg&ff ■ifric, p*"v 

^;i/MTFT©H 1 ©4*- hti3 7 1 £^2 0>f- httftS 7 2 £v**(CL 
Ti7f>^bt, SI 3 ©4*- h«H3 7 3 Sr^l-fiXgSritDD-rSifctiT 

IS. 

[0 14 5] 

^*£#SgXig£i&i8-t£o 01 6 &ffi^T#£J6«©f1MRXg * 

^0i6{c^3v>T. Ei3, mi * tmvft^itmvM&mmzyxi',, 

[0 14 6] 

b jsm t* k □ y % iz mm -t * i e> iz l t=. m t* & . 

[0147] 

H^lt^l/fellCtoTSl 3 (E) <bm$L*nZ> a #ClC l/^X hV* 
^4 0 5£|&£-r3o 016 (A) KliO^JBSr^-r. (01 6 (A) ) 
[0148] 

VX? 6 0 0 &«V*T, ¥t*#Ji3 0 4 lCtf?n>£-f K- bf> ^SrcaSflll-* 
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£„ ^-hm®3 7 1, 3 7 2 ^V^. 9 t LTtlfg L, ^S3 0 4{Cft^ 

6 0 2, 6 0 3#eB«£-&WJCJB/*3*l*. K- tf>y©iOa«ffitt 8 0 k e V 
fcU K-XftfcJ:p + ^**MMH«g5 0 1 , 5 0 2©^D>igi)>2X 1 0 20 at 
oms/cm 3 ^ &&J:e>lC^5£L£ 0 
[0 14 9] 

f 6 4 0 S^jSt*. US?* hV*? 6 4 0 £JSV>T, >f*> K~ fcf >^^<fc 

JOStU n + i0^i«6 4 2, 6 4 3 #7£/&£;ft, JglC. £tf>X=gT'&, 
U >$r^f- hffei^Ig3 0 5 £iii®$i±££#>, M^MBit8 0 k eVfclftCf 
So (016 (C) ) 
[0 15 0] 

? 6 0 8Mts o it, K-tr >^jc«fc »;4M*#«3 o 3 icy > 

, n ~ mp^whws. 6 1 4 , 6 15, n"M«iiS6i6, 6i7#ea» 

[0151] 

n + m*H&mm 6 1 2 , 6 1 3iiv-:x/Ki/-f >««fcL-c«tBu y> 

5 X 1 O 20 ato»s/cm 3 i:^Si:^{CLTiBSSi'fft-5c n" M^M^JM 
Jgc6 1 4~6 1 7fc*n + M^$««c 6 12, 6 1 3 J: »J % U >»£&ffi< U 
W£#vffc"t&. f 1©^- N«H3 7 1 £fi&oTV^VMi~ W 6 1 

6, 6 1 7 CD 'J yWiM*. 1 X 1 0 18 atoms/cm 3 ftZ> 0 (016 (D)) 
[0 15 2] 

l/y* hvx^ 6 0 8 £Bfc£L£&, 5 0 n m-Cfc$SMt */ U n 

fiUMt 3 o 6 & aa* u DDj»«aLT^##MJc*iDLfcy y. ^n>Mt 

"tS. *IHIfi«fll3 0 7 SrJgfifcU hsfc-;i/«:IWnLT, V-*B!lfc3 



3 4 
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8 4, 3 8 >1I3 8 6 «r^"TS 0 filLLtCfcy, CMOSISBtf 

f^KStl*. (01 6 (E) ) 
[0153] 

VX? 6 0 5, 6 0 8 «:Jgfi|£Lfc#, £*l h (D V h £ 6 0 5 Xit/RXf 
6 0 8 5:tlgnrtt)t^5. ^O^tt> P + S©^W6 0 2 S 6 0 

[0154] 

[0 15 5] 

01 7 &«v*T#£««©fERXg&tt«l!'rs 0 Ell 7tCfeV%T. Ell 3, 1 
[0 15 6] 

HifeMl T'^L/^XjgfC^oTHl 3 (E) <Z)^&£#£„ ^[Cl/i/'XhvX 
^4 0 5$:iit-5. fit, $*-hK*83 7 OKIfc^T, nft^MTFT 

0)4*- Hii:tT««t4*d&'J>!ii:<J:ti85 u^bT^^MU fg 

2 0)4*- (BHS) 3 7 2 £:ny^:/^V*?&CfflV^ H©^- 

[0 15 7] 

BPt>, ^3&<t*, hSe*|3 7 1 JCfcV^T, p^^STFTO 

±£a£ftjg3 0 4 £M&£g|S#0)*l£lffl£>-&T, tg30)4*- hS®3 7 3 £7£f£f 
5. (HI 7 (A) ) 
[0 15 8] 

K-fcT^iSlCj: y 3 0 3, 3 0 4 iz v > zi&mmzmmt z> 

o »l~»3©y-h«i3 7 1~3 7 3*«7X^i:bT««U n~S««6 
2 1 ~6 2 4 j^eaSf^WJC^^tlS,, (017(B)) 
[0159] 
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~77.V 6 3 0 fcfg^T, ^13 0 4 ictf a > £>f K-^^SfcTiftiftK 

ic^*-t-5o mi. msotf- hmm3 71, 373 tf^xtt vxmmb. ¥ 

•t^>P + M^*$^MJ|c6 3 2. 6 3 3#eS»£«Kl?gf*3*l*. (017 (C 
) ) 

[0 1 6 0] 

Ui?Xh7X? 6 3 0S:^lT, *TfctCp*-Y*;i/fflTFT£#£:, 
n^ir^^/fBTFTtraP^WKltt^ U*>* hVX* 6 4 0 SrJg&'T*. US?* h 

f^*^fiTFT®if*fl:«3 0 3 ©n" M^M^M^c 6 2 1, 6 2 2 (C U 
jMRfi9JC**IIStU n + i©^M6 4 2, 6 4 3««J^J*StlS. 5ttC, U 
V*. hv*? 6 4 OT'&frtlTV^^cte, f^M)*i*6 4 1, SS 1 <Z>$* 
- h««3 7 1 fcM&oTV^n" lPWM*Uc 6 4 4, 64 5t> HI 1 0>>f- 
h«*§3 7 1 fcM)fcoT^J&V*n~ S^ltttM^ 6 4 6, 6 4 7 LTH^tS 
. (HI 7 (D) ) 
[0 1 6 1] 

h«^3 7 1 fcl^ot^Sn" 3^ttft1H4£5 14, 5 1 
5&, y>»£#n~ i^iW5 16, 5 17 C&tfn + M^M^Wc 5 1 
2, 5 13) £»Jfcffi<, ttzV > ®mm** V * }ltef%M*£ 5 1 UCfpJ^oT 

[0 16 2] 

US?* h^X? 6 4 0 m% 5 OnmT^Sfilft^'Jn^T^S 

t5. IISI»iR3 0 7S:^U ny#9 h^-;i/5:^nLT, y-X«^3 
8 4, 3 8 5, KM>ti3 8 6 £jgj£'** 0 JSUltCJ: »J, CMOSENfctffls 
$g£*l3o (01 7 (E) ) 
[0 1 6 3] 
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[0 1 6 4] 

7^^ 6 3 0, 6 4 0Mlfc^ itlfeOl/^ h"7^^ 6 3 0 Xtt/&tf 

[0 1 6 5] 
[0 1 6 6] 

HI 8&mv»T**i6ftl©^igXgS:»9!'r«. EU8(C£^T, 013, B 
[0 1 6 7] 

TFTffl^l hm^?:liae>-&T, f3©^-htt3 7 3 $:Mt§ 0 ( 

Hi 8 (A) ) 

[0 1 6 8] 

h77^ 6 5 0MtS. l/S?^. h ^7.9 6 5 0 SrJB^T, >f > K - tf > ^ 
j£JCJ:y y>felK»H!tcaSiDb, nai*6 5 1, 6 5 2 &^t§„ (Ell 8 
(B) ) 

[0 1 6 9] 

VX? 6 6 0 SJB^T, ^S3 0 4 lC^n>£-f>*-> K-fcT>^ffiT*W»a[ 
{C»-TS 0 fll, i30^-Mi3 7h 3 7 3 UT«t6U ¥ 

*ftl3 04 K***/l/JgJ«««6 6 K y-^IC KW >«c£ LT^fg 
t5p + i^I«6 6 2, 6 6 3#£B»-&«FK:7BJ«;**l*. (HI 1 8 (C 
) ) 
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[0 17 0] 

l/^hVX^ 6 6 0 5:iiS*tT, ffifeiZ p * * ^;i/ST F T±fo*m 
O hv^^ 6 7 0 >f*> K-tf>^{Cj:U U >£{£iggfC 

8s#nU V >#851 ©>f- KM 3 7 l ®^-A°-8P£Mx®-t£ J^lCjM 
mJEt$: 9 0 k e V &> iZWifc~? 3 „ 
[0171] 

nft*;i/STFTfflf^f 3 0 3IC, ^ -V %)\sJ&$lM®. 6 7 1 
, n + i0^f^6 7 2, 6 7 3, ^ 1 (D^f- hMM 3 7 1 £M&o X 
n ~ 6 7 4 , 6 7 5il, ^ 1 <D>f- 3 7 1 £M&oT^&^ 

n~§M«M$c6 7 6, 6 7 7^ea^«J(C^$tl-g> 0 (018 (D)) 
[0 17 2] 

\sV7. hVX? 6 7 0 £Bfc£Lfc^ ^£ 5 0 nm-r^^^^bS/U U>T'&6 

MffiffiBm3 0 7 £7£;&U h*-;i/£|H0n LT, y-7.««3 

8 4, 3 8 5, Fl/^>it3 8 6 5:Mt5 0 J£A±lCj;»j, CMOSEI&tffE 
gf£*l£. (01 8 (E) ) 
[0173] 

#jy6MT*&, pf Y^;i/STFT©il0y-hti(i[)||$:ie)tfe 
[0174] 

7X^ 6 5 0, 6 7 0 ^lfc^ ^^©l/^X hVX* 6 5 0X&/&tf 

[0 17 5] 
[0 1 7 6] 



3 8 
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J£*T, HI 9 &«v*T*^J6#i©fftBXg&Rif!*£. 0 1 9 icfcv^, HI 

3, 01 4 tmvft^itmvMf&^mzBto 

[0177] 

T FT©m ©4*- hSSSriffl^-frT, ^3®y~Mi3 7 3 $:^1"S 0 ( 
HI 9 (A) ) 

[0 17 8] 

##JlC&e> hvx# 6 8 0 U^X h7X^ 6 8 0 SrE^T, 

>f*>F-lf>^SlC«fc»JU>S:iaf«ftlC*iiIIt, nSfi*6 8 1, 6 8 2 ^ 
(HI 9 (B) ) 
[0 17 9] 

l/yx hvx^ 6 6 0 fcRfcisLT, $rfctCp^*;i/^TFT£#:$:g 
■5 VVTs hVX? 6 9 0 £^f&-f£o >f*> K - fcT > ^ffiC «fc *J U >*fi«fl[K: 

JEE ^ 9 0 k eV tm&iznfe-tZo 
[0 18 0] 

, n + l©^tHS6 9 2, 6 9 3, £ 1 (Dtf- Mi3 7 1 tl&otV^ 
n~ M^M4Wt£6 94, 6 7 5t, ^1 <Dtf- Mt3 7 1 £M&oTV^Va 
n"S^ilc6 9 6, 6 9 7*«&Bfi#»C^rtSll6. (Hi 9 (C) ) 
[0181] 

SMC, nf t ^MT FT^?:S^ l/i/'X bv^i' 7 0 0 l^lfct, ¥ 

*#I3 0 4ic/tfn>£>f>f > K~e>^-e*«SJc»iD"t*. mi, f 3© 

^-MI3 7 1, 3 7 3tfi-?X? tLXmMV. ¥##Jf 3 0 4 (C^ * * 

M7 0 1, V-*$C^, Rl/-f>«c£ LTfiMB-TS p + MWfeMc7 o 

2, 7 0 3 #ea«-&WCJgj£3jft*. (019 (D) ) 
[0182] 
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8 0. KK>Ift3 8U^tS. fiUllCfcy, CMO S ®»#f£J¥3 *lS 
. (01 9 (E ) ) 
[0 18 3] 

[0184] 

6 9 0 £#lg-r£Z:£:tjT*£& = 3<D^te. p + £!©**t4MB« 7 0 2 , 7 0 
[0 18 5] 

X © f^fgXig IC M £ J§ Tf £ £ © ft V % e> * T* * & V a 0 
[0 18 6] 

[0 18 7] 

*^jfe«©»fiftxstt4# 7-130652 ^temzmmoM^mffir* 

[0 18 8] 

£T#9:*3£*i o o l ±tcriftR£: LTBMb2/y 3>Ri o o 2 £$;R-r£ 

o Ifti/'J 3>Rl 0 0 2±fC#SKS/y =2>Rl 0 0 3 &fiJtR-r<&„ 
•tftt^ftS/ynj/Rl 0 0 2 £#BJtS/U n>ttl 0 0 3 ££;*/\ 0 y #&lcj: y 

M^i^f 1 0 0 4 $:^lfc 0 (02 1 (A)) 
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[0 1 8 9] 

-V>Th (Ni) J^lCfc, (Ge) , & (Fe) , K'yVVU 

(Pd) . & (Sn) , ft (Pb) . 3/\*;i/h (Co) , (Pt) , m (Cu) , £ (Au 

) % j/'j3> (si) tv^ofc3tiii^e>a«*ifc-aafctt«iaa©7c*s:fflv^T 

[0 19 0] 

6 0 OTC 1 ^^©Mfc'tXg©^, 6 0 0~1 1 0 0TCT'4~1 2H 
19 (*MffimX*te 5 1 0 0 TC 1 4 RgrlSD ©»»?IS:ff V\ jJOJ */ U n >K 1 0 0 
5S:^Lfc. i-)LT»f.*lfe«SttJ/y3>Rl 0 0 5 li^Kfttlfclgfi 
ttSr^Sifctf^froT^*. (02 1 (B) ) 
[0191] 

[0 19 2] 

oV*Tt&J81-5 0 4fM¥8- 7 8 3 2 *9^*lcaa|RSnfeft*tt, fc&#S5t;3$§£: 
[0193] 

U 3>I1 0 1 3, Mi/'J3>11 1 0 4 £j*«&K:7g/*Lfc. d 
com. Sfft^'Jn^Il 0 1 4©Kffti:l 5 OnmHL 
[0194] 

^CKIgft-ftS/U 3>Btl 0 1 4 &^*-n>^LT3BftttKflBna$l 0 15^ 

i$Ltz. 0 ?^j*snfe— y^r;i/*^M 1106 ttwnis 101 5©jgas©#T?#s 
Ks/yn>ini o i 2 tmmvfrftmnte-Dtc. (022 (am 

[0 19 5] 
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?&IC, 5 0 0—6 5 OTCT'4-24 B#fl3 (^HifeMTli 5 5 Otl 4 Bffig) <D 

>?r ;b l « # # £ r ^ a-ffc l , -e 3 # e> s« tc « ^ w & # ^ £ & & & £ 

tfatfff*. *SIM*»K:tt:<i 1 i>tt*iRFlc^oT5iff , t*ii:*<fltA^e> 

[0 19 6] 
[0 19 7] 

±IB^tCfB^Stlfc^tC^V>T ; fo-^^;i/ (Ni) £Wcy;i/V— 9 

A (Ge) , (Fe) , (Pd) , B (Sn) , $& (Pb) % HA*;b h (Co) 

, B± (Pt) , m (Cu) , £ (Au) , i/Vny (Si) £v*ofc7t3Rfr*>3B«*ifc 

[0 19 8] 

> H!6«2~6i:©jH*-&t>-Br : fcHriB^»*. 

[0199] 

*6«<JDSfl5S:«*KK:^^ L T F T £f£$g-f Z> Z h tfnSffi £ & o 
[0 2 0 0] 

[HJ6M9] £JI5fll7, S-e^Ufc^ttCiBSfttcJB^fc-y 

^r;i/£, *gM«K:U>S:ffl^^TliS{* , tSXSS:ff■5^^IS:^■r. *£J6«T?li* 

®^tlt, 4fM¥l 0- 1 3 54 6 8 1^1 0- 1 3 5 4 6 
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[0 2 0 1] 

til X 1 0 16 atms/c« 3 lc£T*&M^£ 3 
[0 2 0 2] 

#Hi6W<Z>«J*K:ov*Tg|2 3 SjgnTSfcifi-rs, z. rTfttn- — >$H±© l 

7 3 7 3HRlCft*S*iSMT;i/* U ^yXlS^^fe. 02 3 (A) T'ti. H 
Jfi«2T?^LfciBSft©S«S:Mv^T, T«1 0 2 2, «Stt^HIJK 1 0 2 3 

JBO^ffcSiiBIl 024^1 5 0 nm©J?3K:jgf*3*u A# > VIZ <fc *J pg 
[0 2 0 3] 

£©4ffl»T?, iiWt( 1 t5 5 0~l 0 2 0t, 5~2 4B#fg. #13-1*6 0 

otc, nirMM^t *§Btt3£*Ktcy >^»l»s*ifclB«i 0 2 

7C*tty>««»aDStifc««l 0 2 5 tC<H4ff 3 it* ZfctfT^fc. 
[0 2 0 4] 

f it, vx^«©iftiinio24i:, y >#*in;*ftfc««i 0 2 5£ 

£ x y * > ^ u x Bfcifc-f * £ t JC «fc *; , filftClSTfftffl L fc«a«7C *©»& 
&ixi 0 17 atms/c« 3 j^Ttc*T?ffi»Snfc*gSttSiRKS:^*cifc^'e§fc 

[0 2 0 5] 

[£«sm o] *^as«i-ei±, njfefi!7, 8{c*fur#^i o- 1 3 54 6 

8^4*#*fcH:WM¥l 0- 1 3 5 4 6 9 ^&mzmm2ftt~&ffi*:Mfr&£>-& 
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[0 2 0 6] 

X 1 0 17 atoms/cn 3 UttlXlO 16 atoms/cii 3 ^T) IC £ T'{£^-f 

[0 2 0 7] 

Jslv*. asSS«£fl3v^cJ§£\ #JCTifil8l£bTgHt:>y n^jgfc^tf^Tfe 
$! © ^ ^ l* & V > „ 

[0 2 0 8] 

, ;i$--yyLT¥mifcm 1 0 3 2, 1 0 3 3Mbt o ^*ie>¥ 
ifrlfeJoTifti/'Jn^KtaiSy- h^J^l 0 3 4 (02 
4 (A) ) 

[0 2 0 9] 

& ft -d fee \%%mnm% zmmt &{t*m t=.mimn 

00~1 1 50t (tt^&HZit I 0 2 0~1 0 0 0t:) OfST^^I-tLli^VAb 

. ra^fWt; 1 0#~8I$|S1 (f^*«ftCtt3 0^~2^FfS) <DlBSV-&${-ttU*BL 
(02 4 (B) ) 

[0210] 

tfVisV nym<P<D-v>r)\/mmtfi&ffi-tZo ^oT, 02 4 (B) izmLfc* 

mfoM 1035, 1036 4UC-g-£*l3 — y>T)\,Wim* 1X1 0 17 atons/cm 3 # 
[021 1 ] 



1 1-3065637 



* 
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[0 2 1 2] 

±tH^igx5g{c^ o xmmhtcL ¥m&m it, umwiz mti &&&&&& x r# 
vtvmik (jenT, freest fcaa-r*) #**oTa^;e*gs«it£:©"r*. r 

[0 2 13] 

®tf {110} ig-e&Siii&fltKLfc. *ifJKA*«^aKy hi*ill.5/ti©Sf 
*WeI^£C&#*IIIfctt*Lfe*t*, {110} ®{cMJfo^£ta#T&,&#£;ftWC 

[0 2 14] 

Sfc, *ffi«AJ±«^«#^»Sa^SfLT^« , r«jiefilS[#S:HR-TEM ( 
[0 2 15] 

TCharacterization of High-Efficiency Cast-Si Solar Cell Wafers by MBIC 
Measurement ; Ryuichi Shinokawa and Yutaka Hayashi, Japanese Journal of 
Applied Physics vol.27, No. 5, pp. 751-758, 1988j lCffi^£*l£. rpianar bou 
ndary j 

[0 2 1 6] 

±IB»*tCJ:titf, ¥ffitt*Wi^ttjR&tel^ ^mtzmmKM. #3*&twist 
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[0 2 17] 

4#£&&Mt a&MicMfc$i) # <i 1 o> in? {211} m& 

ftmtx 3 ©#j£tfc#i:fciif fctti*. S«l±mtm©«E^tt©g&&a*-r*&*f- 

£ & £ A'^ ;* - # T* & »; , S|t#/J\ 3 if SE-^ft ©& V V&#T?& 5 
[0 2 18] 

BP*> {2 11} ^RS&IS^&SifcflfcRWLfc. 
[0 2 19] 

1 0} t? { 1 1 1} BKz&jfc-tsffc^y-tttf 0 fc-r*i:> e = 
70.5° ©b£&ce 3 ©#j£)K#t&&z:£#^£>:ftT^& 0 

[0 2 2 0] 

^$tc^j7o.5° ©^rg-est^LTfcy, ■£©*** e>£©*S»lBJM* {211} 1 

[0 2 2 1] 

&fc> 6=38.9° ©BfrKttZ 9©^j£fi£#fcJ{J:a#, £©«fc«Hfi©*£»KJit 
[0 2 2 2] 

[0 2 2 3] 



4 6 
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[0224] 

££7oo~ii5 o°c£^on^umT*<Dm&mj:mz&^Ti&&mftiz& 
& r ©*Mtyixe©t&«'T?fc Pfeut 2 tix ^ -5 r t & =t w & ^-e* 

[0 2 2 5] 

3©&|%$CD|gli^-Xlf>&l&##r (Electron Spin Resonance : E S R) 

tc £ o T ^ ^>SgS©Hi: & o TJEti*. ^ttT?»*l&ii«©f1HRXflJcfl£o T 

fNKStlfcsKU i/V ^yme>X¥>mmZ'J>&< t*>3 X l 0 17 s P ins/c« 3 J£<T 
W£ b<«5 X 1 0 15 s P ins/c« 3 Jt^T) T'&£:i£#¥!Jf9!LT^6„ fc£U 

[0 2 2 6] 

IJCGS (Continuous Grain Si 1 icon) £ V$AjX V>& 0 
[0 2 2 7] 

C G S JCR-f £iB^&#ffiSAtC 1 0-0 4 4 6 5 9^ #J^5p 1 

0-1 52316 10-15230 8 £ 10-1 523 

[0 2 2 8] 

(T f T©*&#ttjcw**fciii) 

#£!6«T?f£KLfcTFTWu MOSFETKESIft-rsmSMfttfc^Lfc. * 
A#3W L tc T F T ft e> tC^-t^^f 1 - * P> tlT V^ 6 „ 
[0 2 2 9] 
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i/3fr KffiRtf , n ^ -V * ;VST FTj3«fctfp^* TFTtt lC60~100m 
V/decade (f^#JfCte60~85nV/decade ) £/Jn£V> 0 

[0 2 3 0] 

(2) TFT<DMft&&<Dmmttez>mR%j%:mmm ufe) t>\ n^*;v 

MTFTX* 200~650cm 2 /Vs (ft^ftlCii 300~500cm 2 /Vs ) , pftt^iT 
F T-ei00~300c« 2 /Vs (<ft^&llC& 150~200cm 2 /Vs ) t:k£V^ 
[0 2 3 1 ] 

(3) TFT©«imBE©JB*fcfc*L£vHit«E (Vth) n^*;i,M 
TFTT-0.5—1.5 V, pf t^^T F T "C-1.5~0.5 Vfc/hSV*. 

[0 2 3 2] 

[0 2 3 3] 

# {c , & i^jfe l t ^ b t f t s ^ v ^ t jsi s *i u > 2/ u - 

T F T(D>f4 hH&mBOMW- : 30 n m^tt>*50 n m 
TFT0D4*>f : 0.6/u m 
[0 2 3 4] 

l)|30nm, $*>f h& 0.6/tra, «»*JEE5V, SR5 0S©*/7 M/^^*ISI 
»JCfeV^T»f^««R100 MHz ©ffi*/^^3^#e>*lfe. 
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[0 2 3 5] 

[0 2 3 6] 
[0 2 3 7] 

|J>»1 0 2 5 (02 3#I) t--S^M^S)^<. yy*U>^««tCtt % T 

«±fB©I^S,&$:ft¥MLfc>^y # U >^t*'J, nft^Jl/ST F T<Z)n + 

s**6#rtH«&tf, pf^^ tft©p + m^mmmm *¥v*vy 

[0 2 3 8] 

MMffll X°mVfeJlf£T*te. n + i^iW3 1 2-3 1 4, 3 2 2. 3 2 
&t>\ P + M>F»E^I^3 3 2. 3 3 3 iCliU >tf 5 X 1 0 20 atoms/cm 3 tf)ig^ 
SlC#«-rS 0 (01 2, il4#i) Z.<Dtc&>. Z.tlt><DMm%:tfv*V>y 

[0 2 3 9] 

Z.Ofc®>. TFT©^##13 0 2-3 0 4 4T^Lt^tt^ 

Xgil*Efc*WiJ:VV, ffittftll (012 (D) , 014 (D) 0M) 

iCfcVNT. 500-650TC (f^t#7(Ct£5 5 0-6 0 0°C) (DMMUJgX 2 — 
24HO (ft*»Ktt4~ 1 2B£fSD ©3»*a?!XS&^iLtf J:v%. 
[0 2 4 0] 

i©»»3lXStCfcV»T, #TFT0f^*;i/Mi^3 11, 3 12. 3 2 
5, 3 2 1. 3 3 1 \zm?hfc—v>T)W*. V ><Z>#J§}CJ: >j±fEtf>n + 
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